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The various parameters are explained as follows: E, is the potential energy of the solid at the melting point; 0 is the Einstein temperature of the solid; V, is the volume of the solid per mole at the melting point; V is the molar volume of the liquid; n and a are parameters to be fitted to the experimental liquid data; m, 1, and v are the mass, the moment of inertia, and the ground state vibrational frequency, respectively, of the gaseous diatomic alkali halide molecule; T is the absolute temperature, R the gas constant, N Avogadro's number, k is Boltzmann's constant, and h is Planck's constant. The two significant structures described by the partition function are solid-like and gaslike. In the solid-like structure as far as the partition function is concerned, the alkali metal ions are assumed to be equivalent to the halide ions. In other words, the alkali metal and halide ions are considered to be vibrating with a common Einstein frequency. The solid-like portion of the partition function is raised to the power 2(V,/V) N because a mole of alkali halide crystal contains 2N particles when all of the ions are assumed to be equivalent. Also Es/N is the potential energy per alkali halide molecule. Since the desired potential energy is the potential energy per ion, Es must be divided by 2. The gaslike significant structure is composed of diatomic alkali halide molecules whose moments of inertia and ground state vibrational frequencies are assumed to be the same as for the vapor phase. To account for the long range nature of the coulombic interionic potential, the potential energy for the solid Es has been multiplied by the factor (V/Vs) 11 Calculations of melting point and boiling point data and critical constants have been carried out for four alkali halides, NaCl, KC1, NaBr, and KBr. The method of calculation was the same as that of Eyring, Ree, and Hirai. ' The parameters Es and 0 for the solid can be determined by various techniques.
The value of 0 may be calculated from the equation C = 30D/4 where OD is the Debye characteristic temperature determined experimentally at low temperatures. With 0 known a value for E, is chosen in the solid partition function to give an observed property of the solid at the melting point such as the vapor pressure or the energy of sublimation. Alternatively since the Debye temperature of a solid is usually lower at the melting point than for low temperatures, two independent experimentally determined parameters of the solid at the melting point can be used to find both E, and 0.
For NaCl and KCl 0 and E, were determined by the first method. That is, three fourths of the experimentally determined 0D was used for 0, and then the vapor pressure of the solid at the melting point was used along with the already determined 0 to find Es. For NaBr and KBr 0 and Es were determined by using the experimentally determined energy of sublimation and the vapor pressure at the melting point. The results obtained by the two methods will in general be slightly different but lead to about equally good values for the liquid properties. This is true since the parameters n and a in the liquid partition function can be varied to offset small deviations in the values of E, and 0.
The values used for the various parameters are given in Table 1 . All of the properties calculated for the salts are listed in Tables 2, 3 , and 4. As one can observe, the melting temperature was predicted for NaCl and KCI, while for NaBr and KBr the melting temperature was fitted exactly by adjusting the parameters n and a.
In Table 2 , Tm, Vm, and ASf are the melting temperature, volume of the liquid, and the entropy of fusion, respectively. In Tables 3 and 4 these same properties carry the subscripts B and c to indicate the boiling point and the critical point respectively. References to experimental quantities are again listed by the particular value. The critical constants are, of course, not known experimentally.
Thus, the agreement with the observed data for all of the salts investigated is reasonably good, and the order of magnitude of n is what might be expected from previous work. There are one or two points which need to be discussed, however.
First, as can be seen from recent publications,4' 11 the experimental value of V, is uncertain. Moreover, a recent publication'2 indicates that the vapors of the alkali halides are strongly associated to four atom and even six atom complexes. In the present treatment only diatomic molecules were assumed to constitute the Earlier investigators' 2 attained considerable success in fitting the liquid state through the use of the "holes-in-solid" model. Extending this theory, Eyring and co-workers3' 4have recently proposed the theory of significant structures in liquids and have thus obtained a relatively simple and accurate partition function for normal liquids such as neon, argon, krypton, xenon, benzene, methane and nitrogen, and also for fused salts and molten metals.
According to the significant structure theory, a liquid molecule possesses both solid-like and gaslike degrees of freedom. The relative contribution of the two types is given by V8/V and (V -V8)/V, respectively, where V8 is the molar volume of the solid at the melting point and V is the molar volume of the liquid at various temperatures. Thus, the partition function for the liquid is given by fL = (f8)NV8/V(f)N(V (1) where f8 and f,, are the partition functions for the solid-like and gaslike parts.
The halogens seemed a particularly interesting group of elements on which to apply the theory, and chlorine was chosen to be the first of the halogen group because of its general interest and the availability of ample data against which calculated values might be checked.
